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The electrical section of tne United States Bureau of Mines, at the 
Pittsburgh Exncriment Station, has carried on investications pertaining to the 
safety of clectrically operated mine equipment over a “period of nearl:r 29 years. 
Under the suidance of schedules, equipment is inspected and subjected to certain 
tests to prove its suitabilit: for use in mine atmospheres whicn may vecome 
dangerous from an accumulation of inflanmable cas or coal-dust. As a result of 
these investigations more than 30 companics have nad equipment approved so that 
bureau-approved electrical mine equipment is now available covering practically 
every operation common to underground operations. 


The bureau's official apyroval of a device apnlies to a definite fixed 
design and is identified by a spccific set of drawings covering the outfit, 
These drawings are kept on file ut tne bureau's Pittsdurgh Emmeriment Station. 
If machines were never changed from the design originally approved, the bureau's 
work would te much less complicated. Change, hovever, is the order of tne present 
age; and permissible equipment is no exception. In fact, the development and 
improvenent in electrical mine equinment has been so rapid that the bureau is 
flooded vith requests for approval of nodified designs of equipment n-eviously 
aoproved. These changes are handled as "extensions" to the approvals already 
granted and cover a wide field. In some, only minor details are under considera- 
tion; in others, major changes in the construction of the apparatus as a whole 
are involved. Tne bureau must consider all modifications, irrespective of their 
magnitude, in order to be assured that no important detail involving thre safety 
of tne equipment as a wiole is overloo’zed. Tne procedure that sioild te followed 
in having modifications formally approved often nuzzles the mamafacturer, and it 
is chiefly for the purvose of clarifving the natter that this paper has been 
prepared. 


~ 


1 - The Burcau of Mines will welcome reprinting of this vaper, provided te 
following footnote acinowledgaent is used: "Reprinted from U. S. Bureau of 
Mines Invormation Circular €218. | | 

2- Electrical engineer, U. 5. pee of Mines, Pittsbirgh Exneriment Station, 
Pittsbureh, Pa. | | 

3 - Assistant clectrical engineer, U. S. Bureau of Mines, Pittsourgh Experiment 
Station, Pittsburgh, Pa. 
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Detailed Procedure 0: Coverins r Extensions 


Exvensions oF approvals covsring mod? ications in design may include tne 
addition of new varts, the elimination of old arts, or the cnanges of parts 
already in use. The bureau Smndies recrests for extensions somcwnat difterently, 
depending won the extent and nature of tne modification. Three @eneral classes 
of extensions are considered under the following subdivisions: (1) Formal exten- 
sions involvins tests; (2) formal e:tensions which.do not involve tests; end 
(3) informal eee mMhe general procedure for handling each type of mocifi- 
cation will be outlined in the order just listed: 


ie. Sormal mxtexrsions Involving Tests | : - 
Formal extensions which involve tests are common and usually involve one 
or more of tne following changes in design: 


a. Chanze in the volume of the unoccupied space within a comar rtment. 


b. A rearrangement of parts within an exolosion-proof compartment that 
may chance pressure values resulting from a zas exdlosion within the comoartment. 


c. A change in the material of the main shells (casing walls) of com- 
partments or covers for them which may wealzen the compartment. 

d. Any modification of openin;ss into axiesion ‘oof commartments, in- 
cluding change in lead cntrance, change in bearings, cnange in flange surfaces, 
and changes in the bolt spacing woich fasten ae or covers for them. 


€. The additon of openings or the change in the size of openings between 
exp roe or 2rOos compartments. 


Pos Cannges involving tho adequacy of switches, fuses, circuit-breaters,. 
contactors, relays, and other current-interravting devices. 


4 


e. The addition of nev explosicn-proof compartments. ° 


The procedure that sould be followed in requesting an extension of 
approval involving tests is as follows: 


(1) Fiist an avplication for the extension should be made to the Director 
of the U. S. Bureau of Mines, Washington, D. C. Tais application shovld be 
accompanied by a check made payable to the Treasurev of the United States for an 
amount necessary to cover the expense of the tests. The cost ver compartment is 
puatee Ly - the scnedule of fees. 


(2) A cooy of the arplication letter should be sent to the Suncrvising 
Engineer, Blectricel Section of the Pittsovrch Experimcnt Station, 4800 Forbes 
5t., Pittsourgh, Pa. | | 
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(3) Drawings showing the exteit and nature of the change should be 
attached to the supervising engineer's cooy of the arolication. Dravings snould 
not be sent to tne director. 


(4) Avparatus for test should te shined prevaid to the Pittsburgh 
Experiment Station, marked for attention of the ‘Supervi Sing Engineer, Elsactrical 
Section. 


(5) Apparatus that has mct the inspection and test requirements is re- 
turned to the manufacturer at his expense. 


(6) If apparatus does not meet the inspection and test requirements, the 
bureau so advises the manufacturer and awaits advice as to its disvosal. 


(7) The manufacturer showld not expect or request tie engineers in charge 
of testing to give out official information in' regard to the permissibility of 


parts. Such information is furnished ths manufacturer through the Washington 
Office of the bureau. : | 


2. Formal Extensions Not Involving Tests 


Extensions of approvals covering modifications which do not involve 
Chanzes such as are listed under the vrevious heading but which are of surficient 
extent to require a considerable change in tne drawing lists, ov involve an 
important rearrangement of electrical parts relative to each other or to the 
mechanical layout of the ecuinment, are considered formal extensions and are 
nandled throve: the Washington Office of the bureau. 


ne same procedure should be followed by tne manufacturer in maling 
ssiiieietas for an extension except that no fee need be submitted, and in general 
the equipment is not recuired for inspection. If the equipment is required for 


inspection, the same procedure is followed as for equipment being submitted for 


3. Informal Extensions 


There are a large number of simple changes concerning which tne bureau 
wisnes to be advised but which are deemed so immaterial that they do not require 
formal consideration. The sunervising engineer has been authorized by the 
director of the bureau to handle such changes direct from the Pittsburgn Experi- 
ment Station. Such changes are nandled by tne use of form sheets with a return 
post card which advises the bureav that tne change nas been recorded by tne manu- 
facturer. nanges not included in tre first two grouns can usually be handled by 
this simple snort method which sneeds up the extension worl at botn ends. 


Application for such extensions can ve addressed to the Supervising 
Engineer, Electrical Section, Pittsburgh Experiment Station, 4800 Forbes 5t., 
Pittsburgh, Pa. A draving or drawings snowing the extent and nature of the arpli- 
cation should accompany the letter of application. Avparatus is not required for 
informal extensions. 
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Bureau of Wines Px oceguine 
ne Reba uke followed oy the bureau in handling extensions is briefly 
summed up as EOTONES. 


‘he ‘drawings ~eceived fron tle cormmary specifying the change are _ 
compared a those on file. 


b. If the change affects any of the essentiai features involved in tue 
original tests, such as unccecvvied space of compartments, flan-ze surfaces, flame 
paths through bearings or lead entrances, or materials of wnich tne commoartment 
walls, covers, etc., are muds, tne ccompany will usuell: de asled to suonit tne 
compartment for retest. a sr , aa : , | a 


c. The modified compartment, after reccipt by the bureau, is disassembled 
and checked against the drawings Suet ted to determine if the comartment agrees 


witn the drawings and ascertain if it meets the insvectior reauirements of tae 
schedule. 


d. If the compartment meets the inshection recuirements,. it is tested in 
explosive mixtures of natural gas and air. 


, After the comartment has pas ssea ee inspection and test requirements 
of the scnedule, the bureau's records at Ra Pitvtsouren Exveriment Station are 
completed and recommendations for granting the request for extension of axsroval 
are forwarded to the Washington Office. Ta¢ manufacturer is also furnis.ed a 
orier report covering the essential findings of the inspection and test. 


f. If it is judged from the examination of the drawings that a revest is 
not necessary and that the modified construction meets the schedule requirezents, 
recommendations for granting the Reavy for ee ae of Sone oves are forwarded 
to the Wasnaington Office. | | : , | : 


g. If it is judged from an examination of the drawings that the cnanges 
are minor in character und have no direct bearing on tre permissible features of 
the machine, or involve no important rearrangenent of parts, a snecial form 
authorized by the director of the bureau for tae Pivest vurenh Station is used in 
granting the ex PenST Ons 


Growtn of Aporoval Work 
Tae following tabulation covering 16 vears of approval activities gives 
an indication of the growing interest in this class of safety work, and pernaps 


will be interesting to some in showing the scope of tie. work at the present 
time: 


‘ aa: 4 P : eo 4 NS , ey ‘ 
“OS " . g : Z : : , . : . 
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Statistics Covering Approved Motor-Driven Eauipment 


Approvals Extensions Manufacturers 
Year issued granted holding approvals 
1914 1 0 1 
1915 @) 1 1 
1916 1 He a 
1917 c @) 3 
1918 0 ) 3 
1919 1 0 3 
1920 1 OD 3 
1921 i 1 4 
1922 7 Le 7? 
1923 Pas 61 8 
1924 s, 99 8 
1925 13 2098 11 
1926 16 LOO 15 
1927 17 TG; 20 
1928 7 453 20 
1929 19 760 jl 
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